Three adult spayed female hunting dogs had an unusual form of chronic active gastritis. The disease lasted for months to several years. Vomiting was the most consistent clinical sign. One dog had leukocytosis with 30 percent eosinophils. The stomach of each dog was enlarged and greatly thickened. Collagen deposits, granulation tissue and eosinophils replaced most of the gastric wall. Disease of the gastric arteries ranged from fibrinoid necrosis to panarteritis. Granulation tissue obstructed the omental arteries of one dog. There also was splenic reticuloendothelial hyperplasia with fibrosis, hemorrhage and congestion, and chronic eosinophilic lymphadenitis. Although the cause of this disease was not determined, its basis probably was immunologic.
Eosinophilic gastroenteritis is a complex syndrome with protean manifestations that has been infrequently reported in the dog [ 2 -5 , 9 ] . Affected dogs have signs of gastrointestinal disease and concurrent leukocytosis and eosinophilia. Sometimes the diagnosis is based on clinical findings and a favorable response to steroid therapy rather than histologic evaluation of necropsy tissues or biopsy specimens [2] . Any region or layer of the stomach and intestine may be affected. Negative biopsy findings in dogs with clinical disease underscores the focal or segmental distribution of these lesions [3, 41. This pattern predominated in a group of necropsied dogs [ 5 ] . The disease is chronic with periodic exacerbations and remissions.
The pathologic features of the eosinophilic gastritis we report differ significantly from those reported in other canine eosinophilic gastroenteridites.
Materials and Methods
Dogs or formalin-preserved tissues from diseased dogs were presented for pathologic evaluation. Fixed tissues were embedded in paraffin, sectioned at 6 micrometers and stained with hematoxylin and eosin (HE). Selected tissues from the stomach, omentun and regional lymph nodes also were stained by periodic acid-Schiff (PAS), toluidine blue, Brown and Brenn and Masson's trichrome. Dog 
Case Histories and Gross Pathology

1.
An alert 5-year-old spayed female Labrador retriever of mixed breed had a history of weight loss, lethargy and polydypsia for several weeks. Despite a good appetite, she usually vomited soon after eating. The abdomen had been noticeably distended for about 1 month. A mass was palpated in the left epigastrium. At laparotomy, the stomach was large and thick walled; gastric cancer tentatively was diagnosed. Immediately before the dog was killed it had pronounced leukocytosis (44 530 per cubic millimeter) with 3 0 percent eosinophils.
In the omentum there were numerous 1-5 millimeter dark red nodules and fibrous adhesions to the stomach. Engorged tortuous blood vessels coursed over the gastric serosa where there were many 5-15 millimeter raised congested nodules and irregular blotchy red areas. Regional lymph nodes were firm and large. The wall of the stomach was 2.5 centimeters thick, except along the gastric groove on the lesser curvature. On section, there were focal red areas, vertical muscular striations and thick bands of white fibrous tissue in the submucosa and serosa. Mucosa in the body of the stomach was flat and slightly nodular. Rugae were preserved in the cardia and in part of the pyloric antrum where there was no thickening. The edge of the spleen was irregular, with nodules and clefts distributed over the surface. Sectioning revealed focal white and dark purple areas. Other viscera were normal.
Dog 2.
An 8-year-old spayed female German Short-haired Pointer was killed after 2 years of recurrent diarrhea. The stomach wall, except at the cardia, was fibrotic and 2 centimeters thick. The mucosa was smooth and focally hemorrhagic. N o other lesions were seen.
Dog 3.
A 6-year-old spayed female retriever of mixed breed had a history of eczema and periodic vomiting for 7 months. A tentative diagnosis of gastric malignancy was given and the dog was killed. The stomach wall was about 2 centimeters thick. The serosa was fibrous and could be cut with difficulty. The spleen was large and nodular. Formalin-fixed sections of the stomach and spleen were prepared for histologic evaluation.
Results
In the three dogs there was chronic active gastritis characterized by desmoplasia, massive infiltrations of eosinophils and severe arteritis. Dense sheets and bands of fibrous tissue replaced most of the muscular layers and thickened the submucosa and serosa. Smooth muscle cell hypertrophy and degeneration also were evident, and the sarcoplasm of enlarged muscle fibers contained vacuoles and eosinophilic globules. Within the dense poorly cellular collagenous stroma were areas of proliferated granulation tissue and active inflammation. Vast numbers of eosinophils formed focal, diffuse and perivascular aggregates primarily within the muscular layers and serosa ( fig. 1, 2) . The largest of these aggregates were circumscribed or linear deposits. Much of the fibrous tissue was fairly well vascularized. Focal areas of neovascularization and fibroplasia accompanied by edema, hemorrhage and thin-walled cysts often occurred near or around diseased arteries. These cysts, lined by hyperplastic mesenchymal cells, seemed to originate from disrupted neocapillaries.
Medium to small arteries in the submucosa and serosa were in various stages of degeneration. The earliest change was fibrinoid necrosis of submucosal arteries with deposits of bright red homogenous material and erythrocytes in the tunica media ( fig. 3) . In turn, this reaction initiated formation of fibrin thrombi and adventitial cell proliferation. Stroma around these vessels was edematous, hemor- rhagic and diffusely infiltrated by eosinophils and some mast cells. Pale blue mucopolysaccharide-like material separated some of the perivascular collagen fibers. In more advanced lesions, arteries were obstructed by granulation tissue composed of fibroblasts, neocapillaries and collagen liberally infiltrated by eosino- phils, histiocytes and mast cells ( fig. 4) . A similar inflammatory cell response occurred in the fibrous tissue surrounding these vessels. Resolution of these lesions left arteries with disorganized proliferated endothelium, thick intima and reduced lumen ( fig. 5 ) . Granulation tissue breached the tunica muscularis in some arteries and established continuity with the periadventitial stroma. Chronic arterial lesions were characterized by intramural collagen deposits, segmental thickening, hyaline thrombi and few inflammatory cells.
The gastric mucosa of dog 2 was inflamed. Eosinophils or a mixture of eosinophils, plasma cells and lymphocytes diffusely infiltrated the lamina propria, causing focal hemorrhage, edema and glandular disruption ( fig. 6 ). Some gastric glands were dilated and contained cellular debris. Mucus and exfoliated epithelial cells covered part of the mucosa.
There was severe polyarteritis in the omental nodules of dog 1. Granulation tissue nearly replaced the omental arteries, which were recanalized and diffusely infiltrated by eosinophils, plasma cells, neutrophilis, histiocytes and mast cells. There were many immature eosinophils with round or reniform nuclei and prominent cytoplasmic granules. Small granulomas also were scattered about the omentum. Some of the omental veins were thick and had granulomatous endothelial proliferations.
In the perigastric lymph nodes of dogs 1 and 2, the capsule, trabeculae and medullary sinuses contained dense fibrous tissue that destroyed part of the para-cortical lymphoid tissue. The capsular lymphatics and subcapsular sinuses often were dilated with proteinaceous fluid and lined by hypertrophic vesicular endothelial cells. There were fewer small cortical lymphocytes and medullary cord plasma cells than normal. Eosinophils surrounded, capped or largely replaced some lymphoid follicles and diffusely infiltrated the fibrous tissue and medullary cords.
Splenic lesions were similar in all dogs. Few lymphoid follicles remained and some of these were aggregates of small lymphocytes mantled by larger blast transformed cells. The red pulp was cellular and compacted or congested and hemorrhagic. In dense cellular areas the sinusoids were nearly obliterated by reticuloendothelial cells and fibrous tissue; there was an overlying population of eosinophils, plasma cells, lymphocytes and neutrophils. A hemorrhagic infarct in the spleen of dog 1 had masses of neutrophils and fibrin thrombi. Other depressed subcapsular scars were filled with siderophages.
There were minor hepatic and bone marrow lesions in dog 1. Numerous polymorphonuclear leukocytes and scattered foci of lymphoreticular cells were in hepatic sinusoids, and small collections of eosinophils, plasma cells and lymphocytes cuffed hepatic veins. The bone marrow was highly cellular and populated mostly by eosinophilic leukocyte precursors.
N o other lesions were found in the viscera of these dogs. Gastric inflammation apparently did not extend into the intestinal tract.
Discussion
Scirrhous eosinophilic gastritis has not been reported previously in the dog. Unlike other canine eosinophilic gastroenteridites [2] [3] [4] [5] 91 this disorder was localized in the stomach. In man, eosinophilic gastroenteritis often affects the distal part of the stomach and causes the pyloric antrum to be narrow [8, 141 . Thickening of the entire stomach and periangitis are rare [12, 131 . The disease in man frequently has a history of allergy, leukocytosis and eosinophilia [8, 141. Grossly, the lesions in these dogs were similar to those in several forms of gastric neoplasia, namely diffuse lymphosarcoma and scirrhous carcinoma (linitis plastics), as well as to some types of mycotic gastritis [l]. In gastric carcinoma, a desmoplastic reaction might obscure the tumor cells; this response then could be mistaken for chronic inflammation. We searched gastric tissues and regional lymph nodes and did not find cancer cells or other cause. Many tissue eosinophils and some mast cells in the stomach and regional lymph nodes, blood and bone marrow eosinophilia (dog 1) and a history of eczema (dog 3) were evidence for an allergic or hypersensitivity basis for this disorder. The vasculitis also supports this contention because there were similarities to the lesions of polyarteritis in man, a condition believed to have an allergic basis [ 101. The temporal pattern for development of vasculitis in these dogs was difficult to assess because inflammation was diffuse and involved mainly the fibromuscular tissues of the stomach, rather than being only around diseased vessels. Vascular disease was more extensive in dog 1 which had omental and splenic lesions. The gastric arterioles were affected in a 3-
year-old spayed German Shepherd dog with polyarteritis, but eosinophilia and gastritis were not found [ll] . In man, eosinophilia occurs in polyarteritis where gastrointestinal involvement is common but the lesions are focal or segmental and ischemic [ 151.
Although eosinophilia may be found in many diseases, including polyarteritis, it occurs most often in allergic and parasitic conditions, especially when there are migrating larvae. Dogs experimentally infected with larvae of Toxocara canis had focal eosinophilic gastritis but the lesions rarely contained larvae and vasculitis was not found [ 6 ] . The local cellular reaction to parasitic larval migration depends upon many factors such as immune status of the host, routes and intervals of administration and the species of parasite. Evidence suggests that lymphocytes play a role in eosinophilia and that continued local infiltration by eosinophils may be accentuated by an allergic response contributed by both IgE and complement to the parasite [7] . Vasoactive amines probably contributed to the severity of eosinophilia and vasculitis in our dogs; mast cells were in and around the diseased arteries.
Acute gastritis in an otherwise chronic disease process could attest to the secondary effects of inflammation, persistance of an unknown causative agent, or both. There might be a common denominator, however, since all dogs were adult spayed females of hunting breeds from the same geographic area. Irrespective of the pathogenesis, scirrhous eosinophilic gastritis with its underlying immunologic implications, should be considered in the differential diagnosis in dogs with gastric induration.
